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The design and testing of mm-wave and sub-THz circuits face several challenges. In the design phase, accurate modeling of active devices, passive components, as well as interconnects, is difficult and yet crucial at such high frequencies, and often requires time-consuming iterations. As for measurement and testing, proper methodologies of test setup and deembedding at mm-wave and sub-THz frequencies are pivotal. Moreover, for high-volume production, solutions for online tests of these high-frequency circuits are still nonstandard. Hence, high-speed signal processing and coding techniques need to be developed for small penalty of area and power. In addition, consideration of built-in self-testing and self-healing techniques is becoming crucial to the mm-wave and sub-THz circuits due to their sensitivity to process, voltage, and temperature variations.
This special issue creates a focused forum on emerging solutions in design and testing of mmwave and sub-THz circuits and systems. The selected papers cover a wide range of topics, from adaptive self-healing mm-wave circuits, to the use of mm-wave wireless channels in intrachip communications and acceleration of 3-D IC testing, and investigations in mixer design and test methodologies.
In ''Adaptive Circuit Design Methodology and Test Applied to Millimeter-Wave Circuits, '' Plouchart et al. present a theoretical framework on the prediction of mm-wave circuit performance by indirect sensing with Bayesian fusion. The authors also present a design example of a 60-GHz LNA with self-healing function using the proposed indirect sensing method.
In ''Architecture and Design of Multichannel Millimeter-Wave Wireless NoC, '' Yu et al. demonstrate the application of high-speed mm-wave transceivers in a wireless NoC environment. They first describe the system design considerations of a triple-band wireless NoC, followed by detailed mm-wave transceiver circuit design methodologies. After that, they provide performance evaluation in both circuit and system levels and compare it with conventional mesh NoC.
The next article is ''Millimeter-Wave Wireless Interconnect for 3-D SIC Testing, '' in which Lu et al. present another application of mm-wave circuits, i.e., simplifying the testing of 3-D ICs. Observing the challenges and difficulties in current 3-D IC testing methods, the authors propose the idea of using mm-wave transceivers along with on-chip antennas formed by microbumps inherent in the 3-D IC. They also compare the proposed method with other contactless testing methods such as inductive and capacitive coupling. Through system simulation, the authors demonstrate that the mm-wave wireless testing method can reduce the latency of 3-D IC tests.
In the fourth article, ''Review of Millimeter-Wave MMIC Mixers, '' Yeh et al. present a comprehensive survey on various types of mm-wave mixers. The authors review different mixer topologies and their corresponding applications. Design features of mmwave mixers such as wide bandwidth, high isolation, high linearity, image rejection, low power, and small chip area are also introduced.
In the last article, ''A Simple New Method to Calibrate Millimeter-Wave Mixers,'' Kazemipour et al. present a novel method to test the conversion loss of fully reciprocal mm-wave mixers. The authors utilize the reciprocal feature of the mixer and obtain the conversion loss based on relative power measured by a network analyzer. The proposed method avoids measurement of absolute signal power at the RF port. The authors also demonstrate the validity of the method by testing two commercial mixers in different frequency bands.
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